Phosphorylation of Bad is not essential for PKB-mediated survival signaling in hemopoietic cells.
This study was designed to investigate Bad phosphorylation at several of its key regulatory Ser residues in cytokine-dependent hemopoietic cells. These studies were initiated in light of numerous studies that have reported a key role for phosphorylated Bad in preventing apoptosis. One key question is whether the survival signaling effect of the PI 3-kinase pathway is mediated by PKB phosphorylation of Bad. We confirm previous reports that if Bad is overexpressed or if active PKB is overexpressed, then the increased phosphorylation of Bad at Ser136 is apparent. However, we were unable to detect phosphorylation of endogenous Bad at Ser136 in the MC/9 mast cell line or in murine bone marrow-derived macrophages. On the other hand, phosphorylation of Bad at Ser112 and Ser155 was observed in response to IL-3 or GM-CSF, which activate the MEK/erk pathway, but not with IL-4, which activates the PI 3-kinase, but not the MEK/erk pathway, and also promotes cell survival. In contrast to previous reports, we found that ceramide had no effect on the phosphorylation status of Bad. In summary, our results suggest that Bad phosphorylation at any of the three major sites is not a required event for cytokine-dependent cell survival, and in particular, the activation of PI 3-kinase/PKB pathway can be dissociated from phosphorylation of Bad at Ser136.